Purification and characterization of human bone tartrate-resistant acid phosphatase.
Tartrate-resistant acid phosphatase (TRAP) is a histochemical marker for osteoclasts, the multinucleated bone resorbing cell. This type 5 acid phosphatase has been purified 500-fold from human bone by three chromatographic steps: cation exchange, gel filtration, and HPLC cation exchange. Like most other TRAPs isolated, it is a basic glycoprotein of a molecular weight about 33,000. Its pH optimum Km, and Vmax for p-nitrophenyl phosphate are 5.7, 0.8 mM, and 12 units/mg, respectively. Human bone TRAP hydrolyzes aryl phosphates, nucleoside di- and triphosphates, pyrophosphate, and phosphoproteins. It is activated by mild reducing agents but inhibited by molybdate, fluoride, arsenate, phosphate, and dithionite. Its activity is not inhibited by tartrate, a feature that distinguishes it from other acid phosphatases. Sodium etridonate, the bisphosphonate used clinically to reduce bone resorption, is a relatively poor inhibitor of bone TRAP. Human bone TRAP is immunologically related to the porcine uterine secretory TRAP, uteroferrin. Monospecific rabbit antibodies to the bone TRAP have been immunopurified by using affinity chromatography with uteroferrin immobilized on Sepharose and can be used to detect low amounts of the enzyme in a simple dot-blot assay.